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(54) TRAVELING CONTROL DEVICE OF INDUSTRIAL VEHICLE 



PROBLEM TO BE SOLVED: To provide a traveiing 
control device of an industrial vehicle for reducing any 
unnecessary vehicle speed limit for the Industrial vehicle. 
SOLUTION: A steering angle detector 19, a yaw rate 
detector 20, a height detector 21, and a load detector 22 
are signal-connected to a control device 14, The control 
device 14 obtains the lateral Q, the turning state, and 
the height of the center of gravity based on each 
information obtained from the steering angle detector 19, 
the yaw rate detector 20, the height detector 21 and the 
load detector 22. The control device 14 determines 
whether or not the traveling stability of a vehicle is 
possible based on the lateral G, the turning state and 
the height of the center of gravity. When it is determined 
that the traveling stability of the vehicle is not possible, 
the control device 14 limits the vehicle speed by 
reducing the number of rotation of a traveling motor 12 
continuously or step by step. 
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* NOTICES * 

JPU and I8PIT sm nst responsible for any 
damages caused by the use of this trans i at ion. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2. ^*** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

A vehicle speed adjustment device for adjusting a travel speed of vehicles, 

A turning state detection means to detect a turning state of vehicles, 

A height-of-center-of-gravity detection means to detect a height of center of gravity of 

vehicles, 

A running control device of industrial truck characterised by comprising the following, 
A turning state detected by said turning state detection means. 

Limit mode which adds restriction to a travel speed of vehicles based on a height of center of 
gravity detected by said height-of-center-of-gravity detection means. 

A control means which chooses either of the non-limit modes which do not add restriction to a 
travel speed of vehicles. 

[Clsim 2] 

A running control device of the industrial truck according to claim 1 which displays that it is limit 
mode on said displaying means when it has a displaying means for indicating that it is limit mods 
arid said control means chooses limit mods. 
[Claim 3] 

A beep sound generating means which generates a beep sound, and when said limit mode is 
chosen, Have s prediction means which predicts whether either [ at bast } change of m 
adjustment state of said vehicle speed adjustment device or change of a steering angle is 
detected, and ft becomes an unstable run, and said control means, Claim 1 which makes said 
beep sound generating means generate a beep sound when if said prediction means becomes on 
unstable run Is predicted, and a running control device of industrial truck given in any 1 
paragraph of Claim 2, 
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[Detailed Description of the Invention] 

[Field of the invention] 

[0001] 

This invention relates to the running control device of industrial truck. 
[Background of the Invention] 



The control device for controlling the travel speed at the time of the turning travel of industrial 
truck is indicated by the patent documents 1. ft is judged whether the control device of an 
indication can stabilize and carry out a turning travel to the patent documents 1 to the vehicles 
speed according to the treading-in angle of the accelerator pedal based on the steering angle 
and yaw rate which were detected. When judged with the ability of a turning travel not to be 
stabilised and carried out, braking is added to a wheel and the vehicle speed is slowed down, 
[Patent documents 1] JP.H1 1-322297.A 
[Description of the invention] 
[Probiem(s) to be Solved by the Invention] 
[0003] 

In order to be stabilized and to make it circle in vehicles, it is necessary to set up the threshold 
of a yaw rata small supposing the state where the height of center of gravity of vehicles 
becomes the highest, A speed limit is applied, also when it does so and the detected yaw rate is 
beyond said threshold, and the height of center of gravity of vehicles Is low and does not need to 
apply a speed limit. Such an unnecessary speed limit will lower working efficiency. 



An object of this invention is to reduce the unnecessary speed limit to industrial truck, 

[Means for Solving the Problem] 

[0005] 

Therefore, a vehicle speed adjustment device for adjusting a travel speed of vehicles in an 
invention of Claim 1, A turning state detection means to detect a turning state of vehicles, and a 
height-of-center-of-gravlty detection means to detect a height of center of gravity of vehicles, 
Limit mode which adds restriction to a travel speed of vehicles based on a turning state 
detected by said turning state detection means, and a height of center of gravity detected by 
said height~of~center~of~gravity detection means, A running control device of industrial truck 
provided with a control means which chooses either of the non-limit modes which do not add 
restriction to a travei speed of vehicles was constittfted, 
[0008] 

When the center of gravity is high in a certain turning state, a speed limit is required, hut if the 
center of gravity is low, there may be no necessity for a speed limit En this invention, since it is 
chosen whether a speed limit is performed in consideration of a height of center of gravity of 
vehicles, an unnecessary speed limit can he reduced 



It had a displaying means for indicating that it is limit mode, and when said control means chose 
limit mode, it was made to display that it is limit mode on said displaying means in Claim 1 in an 
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invention of Claim 2. 
[0008] 

Such a display makes it recognize to a driver of industrial truck that 3 speed limit is performed. 
When a beep sound generating means which generates a beep sound, and said limit mode are 
chosen In any 1 paragraph of Claim 1 and Claim 2 in an invention of Claim 3, Have a prediction 
means which predicts whether either [ at least] change of an adjustment state of said vehicle 
speed adjustment device or change of a steering angle is detected, and it becomes an unstable 
run, and said control means, When if said prediction means becomes an unstable run was 
predicted, it was made to make said beep sound generating means generate s beep sound, 
[0009] 

It urges keeping a stably travel of vehicles in mind to a driver of industrial truck to warning by 

such a sound. 

[Effect of the invention] 

[0010] 

This invention does so the outstanding effect that the unnecessary speed limit to industrial truck 
can be reduced. 

[Best Mode of Carrying Out the Invention] 
[0011] 

Hereafter, a 1st embodiment that materialized this invention to the fork lift truck is described 
based on djrawingj_and drawing 2 . 

As shown in drawing t , the driving wheels 10 and 1 1 (front wheel) are rotated by the run motor 
12. The run motor 12 receives control of the control device 14 via the drive circuit 13. Signal 
connection of the treadirsg-in angle detector 18 which detects the treading-in angle of the 
accelerator pedal 15 is carried out to the control device 14. The control device 14 rotates the 
run motor 12 with the revolving speed according to the treading-in angle Q detected by the 
treadfog~m angle detector 18. The accelerator pedal 15 is a vehicle speed adjustment dsvice for 
adjusting the travel speed of vehicles. The treading-in angle Q expresses the adjustment state of 
a vehicle speed adjustment device, 
[0012] 

The rotating speed detector 17 for detecting the number of rotations of the run motor 12 is 
formed in the run motor 12. The information on the number of rotations N detected by the 
rotating speed detector 17 is sent to the control device 14, The control device 14 computes the 
vehicle speed V of a fork lift truck based on the information on the number of rotations N sent 
from the rotating speed detector 17, 
[0013] 

The steering angle detector 19 is formed in the steering wheel 18 for changing the rudder angle 
of the steering wheel (rear wheel) which is not illustrated. The steering angle detector 18 detects 
the control input (steering angle theta) of the steering wheel 1 8. The steering angle theta 
detected by the steering angle detector 19 is sent to the control device 14. 
[0014] 

Signal connection of the yaw rate detector 20, the height detection machine 21, and the load 
detector 22 is carried out to the control device 14. The yaw rate detector 20 detects the yaw 
rate (angular rate of rotation of the circumference of the vertical line passing through the center 
of gravity of vehicles) which acts on vehicles. The height detection machine 21 detects the 
lifting height of the mast 23 which goes up and down. The bad detector 22 detects the gross 
weight of the load on the fork 24 which goes up and down with the mast 23, the mast 23, and the 
fork 24, Each information on the load W detected by yaw rate omega detected by the yaw rate 
detector 20, the lifting height H detected with the height detection machine 21, and the bad 
detector 22 is sent to the control device 1 4. 
[0015] 

Drawing 2 is a flow chart showing the traveling control program carried out by the control device 
1 4. This traveling control program is repeated by predetermined every control cycle (sampling 
period), Hereafter, the traveling control of vehicles is explained based on the flow chart of 
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[0018] 

The control device 14 incorporates the detested steering angle theta, detected yaw rate omega, 
the detected number of rotations N, the detected bad W, and the detected lifting height H (Step 
S1). after this incorporation and the control device 14 — the number of rotations N to the 
vehicle speed V — computing (Step S2) — the width G (acceleration applied to a transverse 
direction to vehicles) is computed from the vehicle speed V and yaw rate omega which were 
computed (Step S3). The control device 14 specifies the turning state of vehicles from the 
vehicle speed V, snd the steering angle theta and yaw rate omega (step S4), and computes 
height-of-center-of-gravity C from the bad W and the lifting height H (Step S5). The turning 
state of vehicles expresses the degree of the lenience and seventy of whether vehicles are 
circling rapidly or it is circling slowly, and revolution. 
[0017] 

The control device 14 judges whether the run stabiiity of vehicles is possible based on width G, 
turning state, and height-of-center-of-gravity C (Step 58). When a judgment (it is NO in Step 
S6) that the stably travel of vehicles is not possible is made, ths control device 14 reduces the 
number of rotations of the run motor 12 continuously or gradually, and performs a speed limit 
(Step S7). That is, the control device 1 4 will choose the limit mode which adds restriction to the 
travel speed of vehicles, and brakes will be applied to the driving wheels 10 and 11. A speed limit 
is processing which controls the vehicle speed in the direction whose stably travel of vehicles 
becomes possible, 
[0018] 

When the judgment (it is YES in Step 88) that the stably travel of vehicles is possible is made, it 
is judged whether the control device 14 chooses the non-limit mode which does not add 
restriction to the travel speed of vehicles, and is in a speed limit state (Step SB). In being in a 
speed limit state (it is YES in Step SS), the control device 14 cancels a speed limit (step S§), 
and shifts to ths following control cycle. When it will be in a speed limit state (it is NO in Step 
S8), the control device 14 shifts to the following control cycle in the state where a speed limit is 
not performed. 
[0019] 

The rotating speed detector 17, the steering angle detector 19, the yaw rate detector 20, and 
the control device 14 constitute a turning state detection means to detect the turning stats of 
vehicles. The height detection machine 21, the load detector 22, and the control device 14 
constitute a beight-of-center-of-gravity detection means to detect the height of center of 
gravity of vehicles. The control device 14 is a control means which chooses either of the limit 
mode which adds restriction to the travel speed of vehicles, sod the non-limit mode which does 
not add restriction to the travel speed of vehicles. 



The following effects are acquired in a 1st embodiment. 

(1-1) The center of gravity of vehicles changes by the height of the mast 23. the existence of 
the load on the fork 24, etc. A run of vehicles becomes unstable easily, so that height-of- 
center-of-gravity C is large. When the center of gravity is high in a certain turning state, a speed 
limit is required, but if the center of gravity is low, there may be no necessity for a speed limit. 
Since whether the height of center of gravity of vehicles is considered, and a speed limit is 
performed chooses the control device 14, it can reduce an unnecessary speed limit. 
[0021] 

(1-2) Change of heigbt-of-center-of-gravity G of vehicles is chiefly influenced by change of the 
lifting height of the mast 23, and the difference in the weight of the bad on the fork 24. That is, 
if the lifting height of the mast 23 and the weight of the load on the fork 24 are detected, the 
height of center of gravity of vehicles is computable with sufficient accuracy. The load detector 
22 which detects the weight of the height detection machine 21 which detects the lifting height 
of the mast 23, and the load on the fork 24 is preferred as a component of a heighf-of-center- 
of-gravity detection means to detect height-of-center-of-gravity O of vehicles. 
[0022] 

Next, a 2nd embodiment of drawing^.- dra wing 5 is described, 
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As shown in drawi.oi.3, signal connection of the display for indication 25 as a displaying means 
and the buzzer 28 as a beep sound generating means is carried out to the control device 14A, 
Other composition is the same as a 1st embodiment, and the same numerals are. used for the 
same formation part as a 1st embodiment 
[0023] 

DrgwojL4_and 5 are the flow charts showing the traveling control program carried out by the 
control device 14A. This traveling control program is repeated by predetermined every control 
cycle {sampling period), Hereafter, although the traveling control of vehicles is explained based 
on drawing .4 .and the flow chart of 5, in s 2nd embodiment, it differs from the case where only 
the processing after Step S7 is a 1st embodiment, Then, only the processing after Step S7 is 
explained, 
[0024] 

Based on the existence of change of the steering angle theta acquired from change or the 
steering angle detector 19 of the treading-in angle Q obtained from the treading-in angle 
detector 1 8, the control device 14A after processing of Step S7, The existence of operation 
change of the accelerator pedal 15 or the steering wheel 18 is judged (Step S10). Change of the 
treading-in angle Q in the accelerator pedal 15 as a vehicle speed adjustment device is change 
of the adjustment state of a vehicle speed adjustment device. When judgment that there is no 
operation change of the accelerator pedal 15 or the steering wheel 1 8 is made (it is NO in Step 
S10), the control device 14A displays performing the speed limit on the display for indication 25 
(Step S11). When judgment that there Is operation change of the accelerator pedal 15 or the 
steering wheel 18 is made (it is YES in Step S10), the control device 14A, The anticipation 
vehicle speed is computed from the treading-in angle Q (Step S12), and a presumed turning 
state is specified from the steering angle theta and yaw rate omega (Step S13), 
[0025] 

And the control device 14A judges whether an unstable run is predicted based on the 
anticipation vehicle speed and a presumed turning state (Step S14), when judgment that an 
unstable run is predicted is made (it is YES in Step S14), the control device 14A generates a 
beep sound to the buzzer 26 — making (Step SI 5) — it displays performing the speed limit on 
the display for indication 25 (Step S11). When judgment that an unstable run is not predicted is 
made (it is NO in Step S14). the control device 14 A judges whether the buzzer 26 has generated 
the beep sound (Step S18). the case (in Step S18. it is YES) where It is in a beep sound 
generation state — the control device 14A — a beep sound output — canceling (Step S17) — 
the display (Step S1 1) of the purport that the speed limit is performed is maintained, and it shifts 
to the following control cycle. When there is nothing to a beep sound generation state (it is NO 
in Step S18), the control device 14A maintains the display (Step S1 1) of the purport that the 
speed limit is performed, and shifts to the following control cycle, 
[0028] 

The control device 14A constitutes the prediction means which predicts whether either [ at 
least ] change of the adjustment state of a vehicle speed adjustment device or change of a 
steering angle is detected, and it becomes an unstable run. 

According to a 2nd embodiment, the same effect as a 1st embodiment is acquired, and also the 

following effects are acquired. 

[0027] 

(2-1) The composition which indicates that the speed limit is performed with the display for 
indication 25 makes it recognize to the driver of a fork Sift truck that the speed limit is 
performed. 

(2~2) Urge keeping the stably travel of vehicles in mind to the driver of a fork lift truck to the 

composition which warns of a run of vehicles becoming unstable at the buzser 28, 

[0028] 

In this invention, the following embodiments are also possible. 

(1) It may be made to specify yaw rate omega, the steering angle theta, and spiral circular voice, 

(2) It may be made to specify a turning state only from either of yaw rate omega and the 
steering angle theta. 
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(3) This invention is applied to the fork Sift truck provided with the hydraulic brake, a hydraulic 
brake is operated, and it may be made to perform a speed limit 

(4) This invention may be applied to the fork Sift truck which drives the driving wheels 10 and 1 1 
on either side by a separate run motor, In this case, contra] to make the braking effort over the 
left-hand side driving wheel 10 stronger than the braking effort over the right-hand side driving 
wheel 1 1 at. the time of the speed limit at the time of clockwise rotation, and at the time of the 
speed limit at the time of anticlockwise rotation. It is desirable to control to make the braking 
effort over the right-hand side driving wheel 1 1 stronger than the braking effort over the left- 
hand side driving wheel 10. 

[0030] 

(5) This invention may be applied to the industrial truck into which the height of the center of 
gravity can be changed besides a fork lift truck 

[Brief Description of the Drawings] 
[0031] 

[Drawing JJThe control bioek diagram showing a 1st embodiment. 
[ Drawin g 2]The flow chart showing a traveling control program. 
[Drawing 3] The control bioek diagram showing a 1st embodiment. 
iDrawjnfi.4i.The flow chart showing a traveling control program, 
LDrayii.rj.g.5]The fSow chart showing a traveling control program, 
[Description of Notations] 
[0032] 

10, 11 — Driving wheel which constitutes vehicles, 14 14A — Control device as the control 
means and prediction means which choose either of limit mode and non-limit mode, 15 — 
Accelerator pedal as a vehicle speed adjustment device for adjusting the travel speed of 
vehicles, 1 7 — Rotating speed detector which constitutes a turning state detection means. 1 9 - 

- Steering angle detector which constitutes a turning state detection means, 20 Yaw rate 

detector which constitutes a turning state detection means. 21 — - Height detection machine 
which constitutes a height-of-center-of-gravity detection means. 22 — Load detector which 
constitutes a height-of-csnter-of-grsvsty detection means. 23 — Mast which constitutes 
vehicles, 24 — Fork which constitutes vehicles. 25 — Display for indication as a displaying 
means, 28 ' — Buzzer as a beep sound generating means, theta — Steering angle. C — Height of 
center of gravity. 
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[Drawing: 2] 



http:/Ayww4, ipdltnjjit.go.jp/cgi-biH/tfffn _\vd>_cgi_ejje?atw_if==hUp%3A%2F%2Fww,.„ 20I0/09/2S 



JP.2005-096894.A [DRAWINGS] 



Page 2 of 4 



I 

i 



"Tr-iri 

-j 

. i 



„± . 

nmm j - sa 



[Drawing 3] 
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